A multipurpose instrument for quantitative intravital microscopy.
An in vivo microscope system has been developed that can measure fluorescence emission and/or light absorption at up to five wavelengths in a tissue area of 18-30 microns diam while imaging adjacent microcirculatory vessels with a video system. The system also incorporates a computer-controlled stage and data acquisition system for rapid and repeated measurements from a number of tissue sites. The tissue area monitored for fluorescence or absorption can be defined further by a confocal arrangement of the microscope optics. Tests of the system for NADH fluorescence measurements show good agreement between the fluorescence at 450 nm and NADH concentration in vitro and in skeletal muscle. The instrument can also be used simultaneously for spectrophotometric determination of O2 saturation and hematocrit in microcirculatory vessels. In vitro tests indicate suitable accuracy for such measurements. The open architecture and modular arrangement of the instrument facilitates its use for a variety of simultaneous measurements of parenchymal cell and microcirculatory function.